Ectopic expression of FvWRKY42, a WRKY transcription factor from the diploid woodland strawberry (Fragaria vesca), enhances resistance to powdery mildew, improves osmotic stress resistance, and increases abscisic acid sensitivity in Arabidopsis.
WRKY transcription factors play a critical role in biotic and abiotic stress responses in plants, but very few WRKYs have been reported in strawberry plants. Here, a multiple stress-inducible gene, FvWRKY42, was isolated from the wild diploid woodland strawberry (accession Heilongjiang-3). FvWRKY42 expression was induced by treatment with powdery mildew, salt, drought, salicylic acid (SA), methyl jasmonate (MeJA), abscisic acid (ABA), and ethylene. The protein interaction network analysis showed that the FvWRKY42 protein interacts with various stress-related proteins. Overexpression of FvWRKY42 in Arabidopsis resulted in cell death, sporulation, slow hypha growth, and enhanced resistance to powdery mildew that was concomitant with increased expression of PR1 genes in Arabidopsis. Overexpression also led to enhanced salt and drought stress tolerance, increased primary root length and germination rate, decreased water loss rate, reduced relative electrolyte leakage, and malondialdehyde accumulation, and upregulation of superoxide dismutase and catalase activity. Additionally, FvWRKY42-overexpressing Arabidopsis plants showed increased ABA sensitivity during seed germination and seedling growth, increased stomatal closure after ABA and drought treatment, and altered expression of ABA-responsive genes. Collectively, our data demonstrate that FvWRKY42 may play an important role in powdery mildew infection and the regulation of salt and drought stress responses in plants.